Set2 


Group A 


(3 x 10 = 30) 


Attempt any three questions. 

fl + x, if x < 1 

1. (a) A function is defined by /(x) = ( 

[x if x> 1 

Evaluate f(3); f(l) and f(0) and sketch the graph. 


(b) Prove that the limit x — > 0 |x| exists then find its value 

2 

X 

2. (a) Sketch the curve : f(x) = . 

V x +1 

(b) Estimate the area between the curve y = x 2 and the lines x = 0 and x = 1, 
using rectangle method. 


[ 5 ] 

[5] 

[5] 

[5] 


3. (a) Find the volume of the solid obtained by rotating about the x-axis the region under the 
curve y = Vx from 0 to 1. [4] 

(b) Define order of a differential equation. 


du 2t + sec" t 

Solve: — =- , i/(0) = -5. 

dt 2u 


[ 6 ] 


4. (a) Find the the unit normal and binormal vectors for the circular helix 

(cost)/ + (sint )j +tk . [6] 

(b) Show that x 2 + y 2 + z 2 + 4x - 6y + 2z + 6 = Ois the equation of a sphere, and find its 
center and radius. [4] 

Group B (10 x 5 = 50) 

Attempt any ten questions. 


5. Determine whether each of the following functions is even, odd, or neither even nor odd. 

(a) y = x 5 + x (b) y = 1 - x 4 (c) y = 2x - x 2 

6. Find an equation of the tangent line to the parabola y = 2x — x 2 at the point P(l, 1). 

7. Where is the function /(x) = |x| differentiable? 

8. Starting with x, = 2, find the third approximation x 3 to the root of the 
equation /(x) = x 3 -2x-5. 

9. State Net change theorem. A particle moves along a line so that its velocity at time t is 
v(t) = l 2 - t - 6 (measured in meters per second). 

(a) Find the displacement of the particle during the time period 1 < t < 4 . 

(b) Find the distance traveled during this time period. 

10. Find the length of the arc of the semi-cubical parabola y 2 = x 3 between the points (1,1) 
and (4, 8). 

11. Define homogeneous second-order linear differential equation. 

Solve: y"+y = 0, x>0 , y'(0)=3 and y(0) = 2. 

12. Find a vector perpendicular to the plane that passes through the points P(l, 4, 6), 

Q(-2, 5,-1) and R(l,-1,1). 

13. Determine whether the series V —-- converges or diverges. 

2n 2 +4n + 3 

3 2 2 3 

14. Evaluate the iterated integrals. J J x 1 ydydx and j J x 2 ydxdy. 

0 1 10 

15. Find the length of the arc of the circular helix with vector equation 

r(t) = (cost)/ + (sint) j +tk from the point (1, 0, 0) to the point (1, 0, 2fl). 
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